Abstract -In this paper the design of interleavers for Turbo Codes is considered. The proposed algorithm is based on a Hamming weight cost matrix. It optimizes both the minimal distance of Turbo Codes and the passing of extrinsic information. Simulation results show that for short lengths these interleavers improve the error performances at high SNR.
I . INTRODUCTION
It is admitted that the interleaver is the key element of Turbo Codes [l] [2] . In order to optimize the distance spectrum and the minimal distance of Turbo Codes, the interleaver should map input sequences u ( D ) which generate low weight output sequences y1 ( D ) with interleaved sequences u ( D ) which generate high weight output sequences y z ( D ) , and vice versa. Due to the iterative structure of the turbo decoder, the interleaver should also guarantee a good passing of extrinsic information from one decoder to the other. The proposed interleaver optimizes both these two criteria. In order to increase the minimal distance, a Hamming weight cost matrix is used for the construction. The second goal is achieved since the proposed interleaver belongs to the family of cycle optimized interleavers [3]. The interleaver is built element by element using a tree search m e t h o d .
Let U = ( u o , u~, .
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Equations ( 1 ) and (2) reduce the set C of input sequences u ( D ) to test for each '11. Equation (3) corresponds to the minimal distance constraint. Equation (4) build an interleaver with L < fi + 2. If the tree search fails ( E = 0), the procedure should be started again. To obtain an interleaver with the greatest minimal distance, the procedure must be repeated by increasing the value D M A X . until it is no longer possible to build the interleaver.
RESULTS AND CONCLUSION
Simulations using a R=1/3 Turbo Codes with two 8 states RSC's with generator (15/17)8 were performed. For N=?05 bits, the parameters obtained with W M A X =3 are D M A X =~~ and L=lO. Simulation results show that, at high SNR, the performances of Turbo Codes using this interleaver are O.ldB better than the best interleavers available in the literature [4].
